Background: Irritable bowel syndrome with diarrhoea (IBS-D) comprises multiple troublesome symptoms and negatively impacts patients' quality of life. Objective: The objective of this article is to assess IBS-D patient burden and patient and healthcare professional (HCP) attitudes towards IBS. Methods: Patients and HCPs from Australia, Canada, France, Germany, Italy, Spain and the United Kingdom completed internet-based surveys via market research panels. Attitudes to IBS-D-related statements were scored using seven-point Likert scales. Results: The patient survey included 513 patients (70% female, mean age 40.9 years). Faecal urgency was reported as the most troublesome symptom (27%) and fatigue occurred on the most days per month (mean: 18); 61% of patients used 3 types of treatment daily or intermittently; 19% used antidepressants daily. Thirty-three per cent thought HCPs should listen and provide more support and 46% reported willingness to 'try anything' to help manage their IBS-D. The HCP survey included 366 primary care physicians and 313 gastroenterologists: A total of 70% and 65%, respectively, agreed it was important that IBS-D patients feel listened to and supported; 73% agreed their main aim was to improve quality of life; 30% expressed frustration at managing IBS-D. Conclusion: IBS-D imposes a substantial burden on patients and HCPs. These findings point towards a need for improved patient-HCP communication.
Introduction
Irritable bowel syndrome (IBS) is a functional bowel disorder characterised by abdominal pain with altered bowel habits. 1 IBS affects 11% of adults globally, 2 of whom around one-third experience diarrhoea as the predominant bowel symptom (IBS-D).
1 IBS-D patients typically experience multiple troublesome symptoms, including urgency, bloating, diarrhoea and abdominal pain, 1 which can vary from mild and intermittent to severe and continuous. 3 IBS-D is considered to be a gut-brain interaction disorder 4 and a range of treatment approaches have been proposed, including diet and lifestyle modifications, probiotics and fibre supplements and various prescription and over-the-counter medications. 5 However, patients can undergo long delays before seeking treatment or being diagnosed, despite experiencing bothersome symptoms. 6 IBS-D can affect patients' quality of life considerably 7 and imposes a substantial economic burden. 8, 9 However, the health impact of IBS-D on patients in relation to their symptom burden and attitudes towards their condition is less well described. The aim of this study was twofold: first, to assess the gastrointestinal and wider health burden on patients currently receiving IBS-D treatment, including the range of medications used and patient-perceived care shortfalls; and second, to evaluate attitudes and perspectives of treating healthcare professionals (HCPs) towards IBS-D among a sample of IBS-D patients and HCPs.
Materials and methods

Data collection
The study comprised two separate self-administered, internet-based surveys, one for IBS-D patients and one for treating HCPs. Participants were invited to complete the surveys via online market research panels provided by Survey Sampling International, using online banner and email advertising; consenting participants were randomly selected for inclusion.
Respondents opted-in via email without knowing the subject beforehand. All survey questions were mandatory. Respondents received a small incentive in the form of points which could be redeemed for vouchers or PayPal credit.
Patients from Australia, Canada and the EU5 region (France, Germany, Italy, Spain and the United Kingdom (UK)) completed a 30-minute web-based structured questionnaire, starting with a panel of screening questions related to gastrointestinal conditions to determine eligibility. The survey, completed in January and February 2016, comprised 51 questions on patient experience, treatment behaviours and attitudes towards IBS-D and current and new treatments. The target sample size was 80 patients per country. The sample was boosted via a second provider (Lightspeed) to account for a shortfall in the original panel and to replace records rejected through quality control. The target sample size was not achieved in all countries (Australia, n ¼ 76; Canada, n ¼ 66; France, n ¼ 43; Germany, n ¼ 80; Italy, n ¼ 85; Spain, n ¼ 81; UK, n ¼ 82).
The HCP survey included gastroenterologists and primary care physicians (PCPs) from the same seven countries, who completed a 40-minute web-based structured questionnaire between February and April 2016, including questions on attitudes to IBS-D concerning patients, management, therapies, treatment guidelines and goals. The target sample size was 45 HCPs per type per country.
Sample population
Patient eligibility criteria were strict, to ensure a representative cohort of IBS-D patients, and included: males and females aged 18-65 years; diagnosed with IBS-D by a HCP; symptoms of diarrhoea and abdominal pain, discomfort or spasm present for >1 year and within the past year; taken prescription or over-the-counter medications to help manage IBS-D in the past year; not diagnosed with chronic constipation, inflammatory bowel disease, coeliac disease, cancer, diverticulitis, ulcerative colitis, Crohn's disease, pancreatitis or alcohol or drug abuse; not had a cholecystectomy; not affiliated with a pharmaceutical company; and not participated in IBS market research in the past three months. There were target maximum quotas for proportions of females (70%) and patients who had never seen a specialist gastroenterologist for their IBS-D (40%).
Screening criteria for the HCP survey were: 3-35 years' experience; seen diagnosed IBS-D patients within the past three months; prescribed medication or recommended over-the-counter treatments for IBS-D patients; not affiliated with a pharmaceutical company; and not participated in IBS market research in the past three months. Gastroenterologists must have been consultant grade (or equivalent).
Statistical analysis
Categorical variables were summarised by descriptive statistics. Patient and HCP attitudes to statements relating to IBS-D were scored using seven-point Likert scales (1 ¼ completely disagree; 4 ¼ neither agree nor disagree; 7 ¼ completely agree). Participants who answered 6 (agree) or 7 were considered to agree with the statement; those who answered 1 or 2 (disagree) were considered to disagree; those who answered 3-5 were classed as neither agreeing nor disagreeing.
Statistical Package for the Social Sciences software was used to analyse the patient sample. Two-tailed t tests were performed for the means and proportions from two independent samples (patients who had ever or never seen a gastroenterologist) to compare demographics, characteristics and attitudes data at a 5% risk level, with p < 0.05 denoting significance.
Results
Patient survey
Demographics and healthcare characteristics. Of 8627 patients screened, 513 were eligible; 315 (61%) had seen a gastroenterologist (Table 1) , mean age was 40.9 years and 357 (70%) were female. The most commonly reported comorbidities were anxiety (37%), depression (27%) and migraine (26%).
IBS-D symptom burden. As well as diarrhoea (100%), the most common symptoms prior to treatment included stomach pain or discomfort (78%), stomach cramps or spasm (70%) and bloating (52%); 17% of patients reported faecal incontinence (Table 1) . Mucus was reported in a significantly greater proportion of patients who had seen a gastroenterologist than those who had not (23% vs 15%; p < 0.05). Overall, the median symptom duration was six years (range 1-> 21 years; mean 9.8 years; standard deviation 9.5 years). Faecal urgency was regarded as the most troublesome symptom by 136 patients (27%) (Figure 1 ).
The most common reason for arranging a first appointment with an HCP was the large impact IBS-D was having on quality of life (49%). Of patients who had seen a gastroenterologist, 53% reported quality of life as the main reason for a first HCP appointment, compared to 43% of those who had not seen a gastroenterologist (p < 0.05) ( Table  1) . Other reasons (multiple responses were allowed) included increasing frequency of symptoms (48%), worry about duration of symptoms (44%) and increasing symptom severity (42%).
Over the preceding three months, 390 patients (76%) reported experiencing intermittent symptoms and 123 (24%) reported continuous symptoms. Symptoms that occurred on the most days per month on average were fatigue/lack of energy (18 days) and flatulence (17 days) ( Figure 2 ). Patients who had previously seen a gastroenterologist reported significantly more frequent flatulence (18 vs 14 days per month; p < 0.05), sense of incomplete evacuation (12 vs 9 days per month; p < 0.05) and loose, watery stools (11 vs 9 days per month; p < 0.05), on average, than those who had not.
Medication use. Overall, 498 (97%) patients reported using at least one type of medication intermittently or daily, and 315 (61%) reported using three or more (Supplementary Figure 1) . In total, 372 patients (73%) reported currently using over-the-counter medication, either alone (n ¼ 214, 42%) or with concurrent prescription medication (n ¼ 158, 31%).
Antidiarrhoeal agents were the most commonly used medication type: intermittently in 326 (64%) and daily in 63 patients (12%) (Figure 3 ). Antidepressants were the most commonly used daily medication (n ¼ 95, 19%), followed by probiotics (n ¼ 92, 18%). Intermittent or daily use of codeine-based painkillers was reported by 168 patients (33%). Patients who had seen a gastroenterologist reported significantly higher daily use of antispasmodics (n ¼ 43, 14% vs n ¼ 15, 8%), bile acid sequestrants (n ¼ 16, 5% vs n ¼ 1, 1%), anti-nausea treatment (n ¼ 18, 6% vs n ¼ 2, 1%) and antibiotics (n ¼ 12, 4% vs n ¼ 1, 1%) than those who had not (all comparisons: p < 0.05). One-third of patients (n ¼ 170, 33%) agreed that doctors should listen and provide more support and 165 (32%) agreed that HCPs do not take IBS seriously ( Figure 5(b) ). Overall, 249 patients (49%) reported that they would use a daily treatment for the rest of their life if it prevented IBS symptoms and 237 (46%) reported willingness to 'try anything' (Figure 5(c) ). Regarding treatment goals, 296 patients (58%) reported a desire for IBS treatment to significantly improve quality of life and 227 (44%) reported seeking a cure for their IBS ( Figure 5(d) ). with diagnosed or suspected IBS, of whom 55 had IBS-D (33%).
HCP attitudes towards IBS-D. Approximately two-thirds of
PCPs and gastroenterologists agreed that IBS-D patients should feel listened to and supported, and none disagreed (Figure 6(a) ). Approximately one-third agreed that IBS-D patients need to live with their condition (35% and 34%, respectively) and that they worry about it too much (33% and 34%, respectively). The psychological component of IBS-D was considered just as important to treat as the physical symptoms by 66% of PCPs and 60% of gastroenterologists ( Figure 6(b) ). Approximately one-third of PCPs and gastroenterologists agreed that IBS-D was very frustrating to manage (34% and 30%, respectively). Only 15% of PCPs disagreed that referring IBS-D patients to a gastroenterologist is a waste of the gastroenterologist's time, compared to 46% of gastroenterologists ( Figure 6(b) ).
Similar proportions of PCPs (40%) and gastroenterologists (44%) reported willingness to try 'whatever it takes' to help patients manage their condition (Figure 6(c) ). Approximately 10% of HCPs aimed to avoid pharmacological treatments as much as possible, and a similar proportion agreed that they would always recommend herbal and natural products before prescribing pharmacological treatments.
Approximately one-third of PCPs (33%) and gastroenterologists (36%) agreed that there should be a clear set of guidelines for the management of IBS-D (Figure 6(d) ). When recommending or prescribing IBS-D treatment, 14% of PCPs and 12% of gastroenterologists reported relying solely on their own practical experience; only 11% of PCPs and 14% of gastroenterologists reported always following national and local guidelines.
Overall, 73% of PCPs and gastroenterologists agreed that their main aim when managing IBS-D is to significantly improve patients' quality of life (mean score 6.0 each; none disagreed), and 60% of PCPs and 65% of gastroenterologists agreed that: 'When managing IBS-D my goal is to remove troublesome symptoms' (none disagreed) (Figure 6(e) ).
Discussion
This survey-based study demonstrates the wide burden of IBS-D on patients and at the wider service level, and provides insights into HCP attitudes towards the condition. Patients expressed strong desires for improved symptom management and for HCPs to take them more seriously, yet HCPs generally recognised the large psychological and physical symptom burden. These results may point towards an unmet need for improved patient-physician communication 10 and satisfactory pharmacological and supportive therapies, [11] [12] [13] [14] which may be aided by the MultiDimensional Clinical Profile, an innovative learning tool to assist HCPs with a patient-centred approach to managing functional gastrointestinal disorders, advocated by the Rome Foundation. 15 IBS-D patients reported experiencing multiple troublesome symptoms for long durations. Given that the symptoms principally used to diagnose IBS-D are abdominal pain and diarrhoea, 4 it is interesting that patients reported that their most troublesome and frequently occurring symptoms were faecal urgency and fatigue.
HCPs generally indicated that IBS-D was challenging to manage. Approximately one-third expressed a desire for clear guidelines, only 11%-14% indicated adherence to guidelines and a similar proportion reported using solely their own experience. These results represent a discrepancy between HCPs' reported aims of improving symptoms and quality of life and the low reported adherence to evidence-based guidelines, which could imply either that current guidelines are inadequate or unclear, or that improved education is required. Low adherence to guidelines may partly account for the variety of prescription treatments used by patients. 16, 17 Antidiarrhoeals and antispasmodics were reportedly the most common pharmacological treatments taken daily or intermittently, consistent with current recommendations. 18 Conversely, antidepressants are not recommended as first-line therapy, 18 despite being reported as the most commonly used daily treatments for IBS-D, possibly reflecting the strong association of IBS with psychological comorbidities. [19] [20] [21] [22] More than one-half of patients reported currently or previously using codeine-based painkillers, higher than previous reports of narcotic use for IBS, 13 suggesting a need to manage severe pain and diarrhoea. This is concerning as codeine is not recommended for treating diarrhoea because of gastroenterological side effects and increased probability of addiction with long-term use in chronic conditions; 23 however, it is unclear whether codeine use was through self-medication or prescription. High codeine use and the large proportion of patients and HCPs 'willing to try anything' further highlights that IBS is challenging to manage. 24 The reported regular use of multiple treatments, combined with low satisfaction, may suggest tolerability or effectiveness issues. Patients were least satisfied with herbal or natural therapies, possibly reflecting a lack of evidence for their efficacy. 25 Notably, 10% of HCPs agreed that they would avoid pharmacological treatments as much as possible, highlighting low adherence to current treatment guidelines, 17 which recommend dietary and lifestyle interventions 18, 26 followed by pharmacological treatment. Reasons for avoiding pharmacological treatment may include lack of awareness of available treatments, patient preferences or efficacy and safety concerns; the latter possibly indicates a need for improved treatment options.
Patients reported the impact of IBS-D on quality of life as the most common reason for first visiting an HCP about IBS-D, consistent with previous findings that IBS-D symptoms can reduce patients' quality of life. 3, 7 Correspondingly, patients and HCPs strongly agreed that quality of life improvement should be the main treatment goal.
Patients reported mixed attitudes towards and general acceptance of their IBS, although, consistent with previous findings, 13, 27, 28 results suggested that some patients experienced a substantial psychological burden (25% reported that IBS stops them enjoying life and 11% reported suicidal ideation). Results also suggested that patients perceived that HCPs underestimated the impact of IBS-D, yet HCPs generally recognised the psychological component, with the majority expressing an understanding that patients require support. These findings support previous reports of the communication gap between patients with functional gastrointestinal disorders and HCPs. 10 Approximately one-third of the HCPs' IBS caseload consisted of IBS-D patients, consistent with previous findings. 1 However, the total PCP caseload consisted of proportionally more IBS patients than a previous report, 29 which could suggest higher IBS-D prevalence than historically observed, increased willingness to visit an HCP or a sample selection bias. Many gastroenterologists agreed that referring patients to them was valuable, yet few PCPs concurred, suggesting that improved communication between specialties may permit more effective management. 10 Including clear advice on when to refer patients to a gastroenterologist may be a consideration for future guidelines.
IBS-D patients were identified through the internet, representing the large demographic of patients who commonly seek information online. 13, 30, 31 The prespecified quota of 60% of patients who had previously seen a gastroenterologist may indicate that those with more severe symptoms were overrepresented compared to previous reports. 29 However, estimates of symptom severity can vary widely according to the type of population and method of assessment, 32 and country-level health system differences may mean some patients had direct access to a specialist. Another possible limitation is that participants self-identified as having been diagnosed with IBS-D by an HCP. Overall, the large sample size of patients (n ¼ 513) and HCPs (n ¼ 643) fits with previous reports. 6, 14 However, the target patient quota was not achieved in all countries. Additionally, only gastroenterologists of at least consultant grade were included, possibly underrepresenting perspectives of younger HCPs. Other limitations include the large proportion of neutral responses for both surveys, 33 and possible bias towards the most 'agreeable' answer, which may also depend on the visual order. 34 This study highlights the substantial symptom burden on IBS-D patients and the impact that IBS-D exerts on quality of life. The complex treatment landscape of multiple therapies, low treatment satisfaction rates and low adherence to existing guidelines implies an unmet need for improved pharmacological and supportive therapies, together with clearer guidelines. 35 This study also suggests that HCPs experience a degree of uncertainty and difficulty in managing IBS-D patients, and points towards a need for improved communication between HCPs and patients.
